Considering climatic factors and production demands, selection for increased productivity and adaptability to local climatic factors is currently relevant. To create new varieties of barley with the listed factors, a promising source material with improved adaptive qualities is required. One of the leading structural elements that determine the productivity of a variety is the mass of 1000 grains. Objective: to assess the adaptability of spring barley varieties from the selection of the Omsk Agrarian Scientific Center in terms of the mass of 1000 grains. The object of research was 11 varieties of spring barley breeding Omsk Agrarian Scientific Center. Based on this indicator, the following adaptability parameters were calculated: the indicator of the size of the grain size, the coefficient of variation, the coefficient and ecovalent of ecological plasticity, the relative stability of the trait and homeostaticity. The final assessment was carried out according to the sum of ranks obtained by each applied method, given that rank 1 is higher. The average weight of 1000 grains of barley varieties, breeding of the Omsk ANC, was 45.7 g in membranous and 40.9 g in huskless. According to the results of adaptability studies, stable varieties were identified that are poorly responsive to changes in cultivation conditions and better adapted to medium and low levels of agriculture: Omsky 95, Gift of Siberia and Omsk huskless 2 (the sum of ranks ranged from 22.0 to 29.0). Varieties Sibirsky Avant-garde, Sasha, Omsky 91, Omskyhuskless 1 and Omsky 90 (sum of ranks from 38.0 to 51.0) are classified as plastic ones --the change in grain size of these varieties is fully consistent with the change in growing conditions. Strong responsiveness to changing conditions was found in varieties Omsky 96, Omsky 100 and Omsky 99 (the sum of ranks varies from 59.0 to 63.0) --these varieties belong to the intensive group, which means less adaptability to adverse conditions.
Introduction
One of the most urgent topics of discussion of the present is the problem of observed and upcoming climate changes both globally [1, 2] and in relation to agronomy [ which was manifested in the negative effect of productivity of crops. In connection with global climate change, the problem of creating and using varieties with increased adaptive properties, which is a key factor for a stable increase in both yield and quality of agricultural products, is becoming particularly urgent.
Such an irreplaceable, by its extremely diverse use, cereal crops, such as barley, are quite common in the Russian Federation (North Caucasus, Urals, Siberia, Central Black Earth and Non-chernozem zones) [5] due to such reasons as the formation of increased productivity (compared to other forage crops) due to early maturity and drought tolerance [6--8] .
Considering climatic factors and production demands, selection is currently relevant for increased productivity and adaptability to local climatic factors [9, 10] , ecological plasticity, and resistance to biotic and abiotic stresses [11, 12] . To create new varieties of barley with the listed factors, a promising source material with improved adaptive qualities is required.
Currently, the presence of only high potential productivity in new varieties is not enough, it should also be accompanied by adaptability [13] , which is the main condition for identifying the ecological niche of each variety with a view to its introduction into production.
Objective: to assess the adaptability of spring barley varieties from the selection of the Omsk Agrarian Scientific Center according to the indicator``mass of 1000 grains''.
The object of research was 11 varieties of spring barley breeding Omsk Agrarian Scientific Center.
Materials and Methods
The adaptability of barley was calculated by the following indicators:
The coefficient of variation:
where CV is the standard deviation, expressed as a percentage of the arithmetic mean of the given population; S is the standard deviation; x − is the arithmetic average of the mass of 1000 grains.
The coefficient of environmental plasticity:
where O is the coefficient of ecological plasticity, is the average mass of 1000 grains, σis the standard deviation.
Relative stability of the trait:
where St² is the relative stability of the sign; x 2 − --average weight of 1000 grains; S² -the total dispersion of the mass of 1000 grains of the studied variety.
Homeostatic:
where Hom is the homeostatic nature of the variety, is the arithmetic average of the mass of 1000 grains; CV --coefficient of variation of grain.
Ecovalent environmental plasticity:
where is the mass of 1000 grains of the i-th grade in the j-th year; -mass of 1000 grains of the i-th grade; is the average mass of 1000 grains in the jth year; … is the average mass of 1000 grains in the experiment.
The indicator of the size of the grain size.
where Ymax is the maximum mass of 1000 grains; Ymin is the minimum mass of 1000 grains.
Results and Discussion
One of the leading structural elements that determine the productivity of a variety is the mass of 1000 grains. This indicator characterizes the coarseness and density of grain --with an increase in the mass of 1000 grains, its coarseness and completeness increases.
The results of evaluating the grain size of barley varieties, breeding of the Omsk ANC showed that the average weight of 1000 grains of the membranous varieties were 45.7 g, of the bare grains --40.9 g, tab. The current level of agriculture does not yet correspond to the level at which the action of adverse agroecological factors will not have a decisive influence on the formation of productivity and quality of cultivated varieties. Therefore, varieties must combine adaptability to limiting environmental factors [14, 15] with responsiveness to improved cultivation conditions A reliable assessment of the adaptive potential of the studied varieties requires their environmental testing by various static assessment methods [14, 15] . One of such methods for calculating the level of stability of varieties is a measure of the size of the grain size (d), which shows the ratio of the difference between Max and Min grain size of the variety to the maximum, expressed as a percentage. The lower this indicator, the more stable the mass of 1000 grains of the variety in specific conditions.The presented criteria correspond to the membranous variety Gift of Siberia( − = 15,27 g) and
Omsk huskless 1 ( − = 12,46 g), meet the above criteria, which is 28.6 and 29.6 %, respectively. Thus, the realization of the potential for grain size assumes the maximum experience value for these varieties (90.5 and 88.5 %).
, the minimum and maximum grain size, d is the magnitude of grain size, S --relative attribute error; --average value of the attribute.
Often, the underestimation of the importance of studies on the ecological plasticity of varieties can manifest itself in such a negative, from the point of view of breeding practice, phenomenon, such as low realization of productivity in difficult climatic conditions [16] .
Improving the environmental sustainability of varieties, which means increasing their ability to ensure high and stable productivity regardless of growing conditions, is a fundamental selection task both in Russian [17] and in world practice [18] [19] [20] [21] .
The indicated ability is determined by the rate of response of the variety genotype to environmental factors. In the absence of a genetic reaction of the variety to soil-climatic conditions (narrow environmental sustainability), this variety is characterized as resistant to various biotic and abiotic stresses. One of the characteristics of variability is the coefficient of variation [22] . The stability of the genotype will increase with a decrease in its variability, which, in turn, may adversely affect its adaptive qualities when cultivated in other climatic zones. In our case, the variability of all studied varieties is average (CV According to modern researchers, the classification of the behavior of genotypes under various environmental conditions by one or two methods is insufficient to characterize their adaptability. To solve this problem, it is necessary to consider that different methods evaluate different aspects of the adaptive ability of varieties, and therefore it is necessary to use a number of methods according to the ranking principle [24, 25] .
The final assessment is carried out by the sum of the ranks obtained by each applied method (Tables 1, 2), given that rank 1 is higher.
Three groups of varieties were distinguished by the sum of adaptability ranks:
1. Stable varieties, poorly responsive to changes in cultivation conditions: Omsky 95, Gift of Siberia, Omsk huskless 2 (∑ ranks = 22.0...29.0). These varieties are better adapted to medium and low levels of agriculture, which must be considered in production conditions. 
